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(57)Abstract: 

PURPOSE: To obtain a semiconductor device whose 
quality and yield are enhanced by a method wherein, 
when the rear of an epitaxial wafer for a back 
irradiation-type CCD is made thin, the generation of an 
etching speckle due to a chemical etching operation is 
prevented and a back accumulation operation is 
performed effectively and stably. 

CONSTITUTION: A P+ type silicon layer 12 and a P- 
type silicon layer 14 are epitaxially grown continuously 
on a P+ type silicon substrate 10, and a PP+/P+ double 
epitaxial wafer 1 6 is formed. A charge transfer device 22 
is formed on the surface of the P-type silicon layer 14, 
the P+ type silicon substrate 10 and the P+ type silicon 
layer 12 are removed partly by a mechanical etching 
operation, and the P+ type silicon layer 14 is removed 
partly by a hydrofluoric acid, nitric acid and acetic acid- 
based chemical etching operation. Thereby, the P+ type 
silicon layer 12 which is left to be a prescribed thickness 
is changed into a P+ type accumulation layer 1 2a. 
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y'Ja>Sfil 0±tcP + i'>Ua>Ii 2&ZfPMz/ 
U3>fl 4£JBteXtr**5'ir^J«fi31i:TPP* / 
P* - xbf^v^i^xAi 6£?£j5£U £co 
PP + /P + • Xtf^^y t^XA 1 6 ©Pi 

PP + /P + ^-X^^yt^X/M 611© 
P + ly'j3>Sfil0&{;P + ^->Un>Ji 1 2 0- 

S5sxyf>^BibT, ^#t*p* a^j3>n 

SE*<Oct5l:UV77!y FKcfcSSMT'^— Al<— 
ctSlI7^a-Al/-y3 >£fT5Xg£giJfc:Rtf£ 
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1t. X^ + S^WfcftSlifcP* iy'j3>f 1 2te 

[0 0 5 2] PP + /P* ^^•XhT^^v'^ 

3>»1 2©— a©»56L&«» ®UJL*:P + iy'J^ 
>I1 2^^r^^;PX^5 1 >^*r^^t^<tDfT3 < > £ 
<DTz.$>. PP + /P + ^'X^^ytWx/M 

x^>yiaot4i:fcP + iy'Jn>li 2Sffi® 

£7c> P + iy'j3>Il 2©38#-r*JP2&*-5#;i/ 
X7f>^iaoT^IC3 > h n— ^Sft^&fc, 
T^^-^U— >a>@l 2 a<hLT^:££n£JP££ 

xy^>^ffi©mn^#>)^x-/^>^j5cDa!* 

[0 0 5 3] «tot> SMflBSt^CCDc&S^/n-feX 

^niciO* £BJHatfflCCD£JBWfc 
C C Ditr/M X K;feW-*Iii«JL©JB«tf £^<D®« 

[0 0 5 4]. ft**, **9Btt* ±fi*K«fcl»fcSn* 

[0 0 5 5] *&, ±GMMC*fr>THU ^Xhk 
^h<hLT©P + ivU3>ifil 0±fcP + Syij3 
>Ji 1 2Ri;PiyUa>ii 4^51«»^xt?^*^ 
tMf$itTPP + /P + ?7)V • 3L\±j>*r*s*)VV 

iai6*»*u ccdpp* /p + y^;v-xtr^^ 
ytJ^XA 1 6©PSv'JJ>li 4 3lMlc®*?i£i£ 

< htl/TOP + + Sy'J3>Sffi±l:P ++ IyU3> 

@, p* a->U3>i, K0Pii^U3>itumi: 

x££'*S'*;Vj«fi31*fcPP* P + + /P ++ h U • 
lK*t->tWX/Nt»*U dCT)PP + P + + /P + + 

h'J^l/ • xtr^^->^;u^XA^PH'>Un>^g® 

[0 0 5 63 -^UT^CDPP + P^/P^h'J^'X 
tf^^yt;^x/Mloi%H P ++ iy'j3>l 
«SI/p + + ^^ i Jxi>^o---^^^x^;px^^ 1 >^ 
P ++ iy 'J 3 >lO^$^JPX7f>^i: 
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»-W»-»K*OXy^ir>h©S-&Jt&P^a!^U 
3>-JfE:tfP + S->Un>S^jffii»gSJcS^TSi 
iU P + + §h>U:3>Ji<i:P + ayU3>BiO^«ft 
SScD^^fiJ^UTP + + ^>'U3>M<i:P + iy'J^> 

HBCXhy^U P + S^U=i>Jl&P* 

[0057] p + iy>jn>i© ^?rr £ J? 

[0 0 5 8] 

20 »a^F««xtr^*->^;nB*JHfcricfia-e-, £©ffi« 
**tt»x tf ^ * -> v ;m^m t *ttcaix?£}Mt b 

-•ftxy^^dfiteUT, s^rrss^Tfretext: 

^*y t;Hi&7+a-AU-y3 >Itt5^ S£ 

7+a-Al/-y 3 >ItlTI^n^i 
[0 0 5 9] ¥»#S«&t/H«S^lffi«IXlf^ 
B^6*»#*^C«5»flPF«*ifXtf^*^^^JBO 

M^x tr ^ * ^ ^ )vm&w £ *- ^ # ji^x y ^ > y-r 5 £ 
K^Mfexif^^^v^^asF-r^jPs^jisjRaf^n 

[0060] ^nicjco, *V£&mm<o9m7utt\z 

[0®<0«»fcIBW] 

[01] 4:»no«K<f»Cff«XBANa!CCD<Da«fi 

[^2] 4:»no9GKM^««xnAitaccD0[>aGt 

[03] «BAJH!CCDOB«OWiB-e*5. 

[04] «*©KHxwaccD©«jt^ftt&^-rxs 

0 (^COl) T^^o 
50 [0 5] 8£*©S®A»HCCD<D»jg^ffi^-rXS 
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[06] IIIStICCD©iffl0*f>yt;^D7 

[§7] p/p + xfcf^e^i^xA<&A*;i^+Rtf 

[B8] »*«l:an*«**l8T»5X7-*WT 

10-P + IyU3>l«, 12-P + IS/U3>B, - 
12a-P + ^7^a-Al/-; ^3>B* 14-PMi/ 
U3>1, 16-PP* /P + X-V&lrzsvJV 
*>XA, 1 8 •■•«?ME2i«fc 2 0-7M-^ASa 
B* 2 2a-#>f^W^H, 2 2 -SffieSi* 
^ 2 4-»»a, 2 6-*^ 2 8-: >U3>Wt 

[01] 



(o) 



lb) 



tc) 



Idl 



(e) 




) M¥8-24 1 9 7 7 

R. 3 3 2-t7$7^>^-y, 3 4 

3>5rX/V 4 2 4 4-»y-h»ft 
R, 4 6-#U^U3><E2l«a. 4 8-?D*;W 

xtas> 5 o -fWMBa*^ 5 2->'j3>afc 

R, 6 0-P* i->U3>Ifc 6 2"'Piy'Jn> 
B* 6 4-P/P* xfcf^*>"v;i^XA, 6 6— SR 
CSMk 6 8-7M=!>AiiI» 6 8 a-tf >5* 

' 4-*;V*\ 7 6—>U3>Sm 7 8 
0 .»t75 y9r\y*r— 8 2 -3p>x-r >9n*> 
h\ 8 8 6-y— MlfldR, 8 8-#Uy 

U3>*E»I* 9 0-#f>vtiWF, 9 2-tti 
*fi§, 9 4«^7-M 9 6-#ffi*H8. 



[02] 
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